The purpose of the study was to compare anaerobic power and anaerobic capacity test scores between young active men and women. Three performance measures of anaerobic power and two of anaerobic capacity were administered to a sample comprising 52 male and 50 female college students (x age = 21.4 yrs). Results indicated significant differences between men and women in body height, weight and per cent fat, in fat free mass (FFM), anaerobic power, and anaerobic capacity when recorded as gross work completed and relative to body weight. However, these differences are reduced when data is adjusted for body weight and further reduced when corrected for FFM. The study found no significant differences between men and women in either anaerobic power or anaerobic capacity when values were given relative to FFM.
INTRODUCTION
There has been considerable interest shown recently in the differing physiological responses to physical activity of the female as compared to the male. Recent reviews of the literature concerning the nature and causes of these differences have been presented, for example, by Wells and Plowman (1983) , Pate and Kreska (1984) , and Drinkwater (1984) . Many different parameters have been studied, but particularly those related to body size, body composition, muscular strength, and cardiorespiratory endurance.
Investigation of possible differences in anaerobic power and anaerobic capacity have received far less attention. Limited data comparing the adult female with the adult male is, however, available for some anaerobic tests. For example, differences in response to the Wingate 5 s and 30 s tests have been reported by Ben Ari et al (1978) and by Murphy et al (1984) for adult males and females and by Gleim et al (1984) for male and female ballet dancers. Fox and Mathews (1974) also give age adjusted norms for both sexes for the Kalamen adaptation of the Margaria test. Further, a relatively comprehensive study by DeBruyn- Prevost and Sturbois (1984) compared anaerobic capacities between male and female physical education students.
The purpose of the current investigation was to document anaerobic power and anaerobic capacity work test scores of, and differences between, young active female and male subjects with test scores reported as gross measures and corrected for body weight and fat free mass.
METHODS
Subjects for the study consisted of 52 males and 50 female volunteer college students, age range 18.3 to 28.0 years. At the time of testing all were considered to be physically active as defined by their participating in strenuous physical exercise on a minimum of three days per week for a period of at least six weeks prior to the tests.
Tests were administered on two separate days with a minimum of three days and a maximum of five days between tests. Testing sequence was varied in order to negate learning and/or fatigue effects.
Anthropometric data collected included standing body height recorded to the nearest 1 cm, body weight recorded to the nearest 0.1 kg and skinfold fat thickness to the nearest 1 mm. Skinfold fat was measured on the right side of the body by use of Lange skinfold calipers at the thigh, abdomen and chest for men and the thigh, suprailiac and triceps for women. Body density was determined from skinfold thicknesses by use of generalised equations for men (Jackson and Pollock, 1978) and for women (Jackson et al, 1980) . Rationalisation for the use of generalised, as opposed to population specific, equations is discussed in detail by Jackson and Pollock (1982) . Per cent fat was derived from body density by use of the formula of Siri (1961 Fox and Matthews (1974) , was used to derive anaerobic power from body weight and vertical jump height, where the best of three trials was recorded to the nearest 1 mm. The Margaria-Kalamen stair run test (Fox and Mathews, 1974) derived anaerobic power from body weight, vertical distance travelled and task time completion. The vertical distance travelled was 1.1 metres and the best of six trials recorded to the nearest one hundredth of a second was used for task time completion. Data for the third test was obtained from the Wingate Anaerobic Capacity Test (Bar-Or et al, 1980 ) with anaerobic power output being defined as the highest mechanical power output for any one, five second period of exercise.
In order to determine whether or not differences existed between male and female test data a one-way MANOVA, using Wilks' lambda as the significance test, was employed. A discriminant analysis was conducted as the follow-up procedure (Bray and Maxwell, 1982) . Additionally, to determine the significance of differences between men and women for each variable alone, univariate F's were reported.
RESULTS
Descriptive statistics, percentage differences between male and female test scores, and univariate F ratios with significance level for each test, are reported for physical characteristics, anaerobic power, and anaerobic capacity in Tables 1, 11 , and Ill respectively. With regards to physical characteristics the two groups were significantly different in body height, body weight, per cent body fat and fat free mass but were similar with regards to age, as indicated by no significant difference being found between the two groups. By selection definition they were equated relative to minimum activity levels but, as no detailed data was obtained relative to exercise intensity, duration and frequency, training programmes may have differed between groups. As has been observed by Zwiren, Cureton and Hutchinson (1983) this is one of the possible limitations to studies of this nature.
No statistically significant differences were found between men and women, providing that results were expressed relative to FFM, in either the three anaerobic capacity tests or in anaerobic power as determined by the Wingate 5 s test. Significant differences were found for all other anaerobic tests whether reported as absolute values or relative to body weight. Percentage differences were, however, found to be reduced when absolute values were corrected for body weight.
Other studies using the Wingate protocol for anaerobic power and capacity tests report similar findings. Ben Ari et al (1978) and Murphy et al (1984) report significant differences of 30.5% and 66.5% respectively in absolute anaerobic capacity scores compared to 48% in this study. Both note a decrease in differences when reporting relative to body weight while Murphy et al (1984) reported further decrease when scores were corrected for FFM.
In a study utilising a different anaerobic capacity test protocol, DeBruyn-Prevost and Sturbois (1984) found differences between 74 male and 70 female physical education students in anaerobic capacities when recorded as gross measures. There were no statitically significant differences between the two sexes when results were compared relative to body weight. However, in this study it should be noted that work loads for the two sexes were not equated as the women worked at lower work loads than that for the men.
Ben Ari et al (1978) , Murphy et al (1984) and Gleim et al (1984) all show significant differences in absolute anaerobic power for the Wingate 5 s test. In the latter study, when data was adjusted for FFM, the difference of 8.5% between men and women was not significant.
Significant differences were found in anaerobic power between the sexes when using both the Margaria-Kalamen and Lewis protocols. Due to the fact that body weight is an integral part of the power computation it is difficult to report results relative to either body weight or FFM and, as with the other tests, significant differences between men and women would be expected when scores are reported in absolute terms.
The two most significant discriminants that differentiated between men and women were per cent body fat and the Margaria-Kalamen test score. Per cent body fat is a physical characteristic and as women typically have 10% higher values than men they will always be at a disadvantage. With regards to the Margaria-Kalamen test score it is of interest to note that Katch and Weltman (1979) This study is supportive of other studies that have investigated potential differences in fitness performance between men and women in that, when values are reported as absolutes, then significant differences exist. However, these differences are reduced when data is adjusted for body weight and further reduced when corrected for FFM. The study found no significant differences between men and women in either anaerobic power or anaerobic capacity when values were given relative to FFM.
